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independent of the existing velocity (u) of a mass, and may be taken to be ±2qv. Moreover, the chance of a collision is at first sensibly independent of u. In the present investigation we are concerned not merely, as in considering the ultimate state, with the mass and velocity of a projectile, but also with the frequency of impact. We will denote by v the whole number of projectiles launched in both directions in the unit of time in the path of each mass. The chance of a collision for a given mass in time dt is thus represented by vdt. The number of collisions by which masses are expelled from the range du in time dt is f(u) du . v dt. The number which enter the range from the two sides is
so that the excess of the number which enter the range over the number which leave is
+ 2qv) -/(»} du . v dt,
and this is to be equated to -—--r^- — dt.    Thus
+ 2^)-/(u) = 2g^^J ...... (23)
the well-known equation of the conduction of heat. When t = 0, /(«) is to be zero for all finite values of u. The Fourier solution, applicable under these conditions, is
where t' is written for 'Zq-v^vt.    The total number of masses being N, we get
to determine A                                                                                                                              III
3ff:
N= '
so that
'
If n be the whole number of collisions (for each mass), n= vt, and we have
4>t' = 4<?2iy2. %n...............................(25)
If the unit of velocity be so chosen that the momentum (2qv) communicated at each impact is unity, (24) takes the form
,.,        X            N             ,                                                /nft^
f (u n) = —————e~^yn     ....................(26)
which exhibits the distribution of momentum among the masses after n impacts. In this form the problem coincides with one formerly treated* relating to the composition of vibrations of arbitrary phases. It will be seen
* Phil. Mag. August, 1880, p. 73.    [Vol. i. p. 491.] R.   III.                                                                                                                  31ectiles are despatched in pairs of closely following components, we should expect that the effect would be the same as of a doubling of the mass. If, again, theof Maxwell, y is subject to correction. It is pretty clear that he had in view an attraction of much smaller range than that considered by Van der Waals.il sis llii- firnS iruttaticu that l>, in finit*-, Wt« Ituvrine the current through the bridge of a Wheat-stone combination. But it will be more instructive to put the argument in
